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PROBLEM TO BE SOLVED: To inexpensively produce a 
crystallized glass and a 

crystallized glass substrate having a high Young's modulus, 
high strength and 

heat resistance and excellent in surface smoothness and 
surface homogeneity and 

to obtain an information recording disk such as a magnetic 
disk . 

SOLUTION: The crystallized glass for an information 
recording disk contains, 

by mol, 35-55% Si02, 0 to <5% A1203 (SiO2+Al2O3≥40%) , 
25-45% MgO, 

0.5-8%Y2O3, 0-10% Zr02 and 0-12% Ti02 (4 . 5%&le ; Zr02+Ti02 
≤18%) and has 



enstatite and/or a β -quartz solid solution as the 
predominant crystal 

phase. The crystallized glass substrate for an information 
recording disk 

comprises the glass and the surface on which an information 
recording layer is 

formed has 0.1-1.0 nm surface roughness Ra. The 
information recording medium 

has the glass substrate and a recording layer formed on the 
glass substrate. 

The magnetic disk has the glass substrate and a magnetic 
recording layer formed 
on the glass substrate. 
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S1O2 : 3 5-5 5t^%, AhCte : Ot 
5^)V%%ffi. ffiU SiCh+AhtfeSUO^W 
%, MgO : 2 5-4 5^E;l/%, Y2O3 : 0. 5-8^ 
% s Zr0 2 : 0- 1 Ti0 2 : 0- 1 2^)V%^ ffl 

U Z1-O2+T1O2 : 4 . 5-1 ±fe B B B 

fr-om mmm * m&t & tzthco^mm. 1- 1. on^ns 



(2) 
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[B^fll] S1O2 : 3 5-5 5^%, AI2O3 : O^A- 
%1U±. 5t^%5fc}f. ffiU SiO 2 +AhQ3S40*;l'%. 

MgO : 2 5~4 5^/1/%. Y 2 0 3 : 0 . 5-8^%. ZrO 
2:0-1 Ot^%, Ti0 2 : 0- 1 2*/l'%{lU ZrCh+Ti 
O2 : 4. 5-1 8^%^-^fi-L. MH^VX^ 

mmmr < x ? mawber? x . 

[H*Jf2] L12O: 0-5^1/%. Na 2 0:0-5 ; e^% 

5. ^'K20 : O-St/l^fcS^tC&WU A*OLhO+Na 2 0+ 10 
K 2 0^ 5^)V%X'hhm$M 1 fcIdSc^'5X 4 

[B*5S3] CaO : 0-10*A-%. SrfJ : O-lO^r/l^. 
BaO : 0~10^/l-%. ZnO : 0-10^/1-%. NiO : 0-lO^U 
%£§ 4>t£#U ^CaO+SrO+BaO+ZnO+NiOglO^/P 

S IS«JB 1 * fc l42fcBtt*>#5 x . 
UtimA ] B2O3 : 0-5*^%. P2O5 : 0-5*/l/%, 
R20 3 : 0-5^yU% ({it, R{±?6±3I&M-f 
S) . Ce0 2 : 0-5*^%. N2O5 : 0-5^^% (fit. N 
fc^fcfiTaTfcS) £££>kl^fU ^B 2 03+P 2 0 6 + 
. R 2 0 3 +Ce02+N20 5 S5 ; &;l/%T"*I.IM3ai-3W>-rix 20 

[H*fl5] . AS2O3 : 0-2^%, Sb 2 [)3 :0-2=t)V% 
* S A> K** U J&oAsa 0 3 +Sb 2 0 3 S 2 *^%T** & 1* 

*im 1 - 4 w vf fiip 1 latcistii^* 7 x „ 
[ nsra 6 ] tMuaatt a& =m4 xiiK mmm s Ra 
#0.1-1. onm^iEH fc & § Jt o mmkmz b&lx- % h 
max-h izt t~r im$m 1 - ywj> 1 

0. 1-1 .OnmcOieffl^fflffl^RaSrfi-f^ <* k S:«f® 
9XK«LLt3ffM$*i*:!e»Ik £ k Sftftfc 

[000 1] 40 
[fSfflolM-*ft*B»tP] *5MBJi. Wiser 1X7 mi 

«itavi»j«MtsrWL. *oweani-f s ; t £ ± *)m 

6. 50 
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[0002] 

[ft#<»j] a>-t^-^-^kc7)MB1i^B^± 

•y Yx-hh . mM>mmfat lxh? v^rf)Vf * x 

9 £7 v- h*r < k imhUxX^h . 

ft -f x? yo/i^-f^ii^ies^ffiK^k 

t «r "C -y F0m±Mim8£M& LXZX^ 

it <x? y^a y^mit-wmitizm \ msx? < x 

[0003] -fIT', T^S-^^^afRtftb-o 

zn&w^Tixfmtfyxmm^ixzte. m 

X««(^i.tt\ ^PHM - 2 3 9 0 3 6-f^#E) 

5 3 9 1 5 2 2^H3, *H!fl i P5476821^|g#B§)^k'* 1 
i<ftlfefLTV^S. ^fg|¥l-2 3 90 36^fgtCie 

O2 : 50-6 5%. AI2O3 : 0: 5-14%. R 2 0 (fcfc* 
LRtiT/^U^Ji^^y) : 10-3 2. ZnO: 1- 
15%. B2O3 : 1 . 1 -1 4%£&tstfyxmm<r)tm 

lz . 7*;P* 'J^f ^v\zi.hA X y^smz X o TBiiG 

i. ttz, *WI1P5 3 9 1 5 2 2&MlZMlMcr)&&lk 
tfyXi^ fiM%^T'\ S1O2 : 6 5-83%. Li 2 0: 
8- 1 3%. K 2 0 : 0-7%. MgO : 0. 5~5. 5%. 
ZnO : 0 - 5 %. PbO : 0 - 5 % ( fc£*LMg0+Zn0+ PbO : 
0. 5-5%) P 2 0s : 1-4%. AI2O3 : 0-7%. As 2 
[fe+Sb 2 0 3 : 0 - 2%£-g*. ittflfc LT»>SrLi 2 0- 
2Si02^ B B B^^^U'ffimT -f A? JBttfifl^XT* 
S„ *ffl^lt5476821^tcli. SS%^t-Si0 2 : 35- 
60%. AI2O3 : 20-35%. MgO : 0-25%. ZnO : 0-25%. ffl 
U Mg0+Zn0>10%. Ti0 2 : 0-20^. Zr0 2 : 0-10K. Li 2 0 : 
0-2%. NiO : 0-8%. fILTi02+Zr02+NiO> 5%$rk'^K 

[0004] 
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•o T s "/ F coimi.-ikRlfT < x 7 0$e<7)K ML 

yrm . mwy-ffivzz: t'^-mm l < wxz fix £ x \ > 

& . Wlcgia^Y ^ y&y>>--A-ffl 3 . 54 a- h 

r ^ x ?m mimco»®mtiz x ^xmrnmnm® 5 ? 

cry&mUzttfc Ufa? <DWfcWi lOOOOrpml^C: 
lflfit**SrV>. 

[0005] * cOTtto. WBM 1 1-23903 6#£« 

IM^yAWJtiU - ix #3 I * & t £ -> t E&MH^WJS 

^M<0T/^ y 4 * y £ #5 .* UT 0 s *<ofc 
^{Jt/utV)5$-fb^7^c7) J ry?W<S<(i00Gpa), Pit 
'ffi£tfivicot\ 3.54 yf^Wiyb'fa^SI 

±i»<7>4 *y?^&fl#7xmff7X?>ls# 
[ 0 0 0 6 3 *fc. tM^S 5 3 9 1 5 2 2&*KBH^ 

•5 13315*** 6 . § A> £ , -V y i> ^€ V ^90-100G P a 

igJKf 3. 54 yf-^4 x y KfV x 7gM*mMitT i 

x7mmzftmthzttfT%tc\^k^ix&i>foh. 
^ ? fflSiirO y xmwpam^M^yvm s to 
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[0007] *iT*«ffl«B«»±, X^^O 
£#t&tti&it*?7XX-h~>X. i»^tt* i 'S<, 

Wii. «v^y^$2r*L,s it^14*'*i«<. *E 

9 izm *i z. t tfx*z h % 7 xm& w&t hzbizh 

So 

[0008] 

JS^<Sft3.54 yf-(7)0.8iim*^0.635iiia'\k. 2.54 y 
^0.635mra*^0.43iMi^ A,('0.38mm/\fcJi<^'9 , S 

m^[aHKjlJKiiM«ftaj$JS^ioooorpiirt> ^>i5000rpi» 

mmzx^x±thUEi,zm 

[0009] 
[SI] 

{rpmfa A 



[ 0 0 1 0 ] ZZX\ rpm{iPJSO[BWsi$K, atiRS^ 

mmwtivwyyvyyy r 7 9-x-hh . i«os*» 

[00113 ztitX'tiWjrm^yy^mYMffyxb 
LX i. < *0 t>ilX V ^ S1O2-AI 2 03 -Hg05RS-*" 5XTi>-^ 
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tv£v> 8 0 - 9 0 G P a.fe%.<7) J ryf& La^fc&V^ 
C9*££, MgO-5i02&#5XtefcVVt, Y203 , TiOz. Zr 

tens. sBTJttt. m^m, Hf«**u 

[0 0 12]*^ Si0 2 : 3 5-5 5*A-%, AkO 
s : 0=t/V%Vl±. 5^/l/%*i#. fib. Si0 2 +Ah03S4 
OtA-%. MgO: 2'5-4 5t^%. Y2.O3 : 0. 5-8* 
Zr0 2 : 0~ 1 0^;l/%, Ti0 2 : 0- 1 2^%fl 

U ZrOa+TiCfc : 4 . 5-1 8*^%$-£#U i&Fa 

«*«x y x ? * >r h /3 - ^s@»flfc* & z. 
t mmt-fmrntmr < xmm&AcfiyMzm- 20 

[0013] 

XcDffijiJ<;iffl£±l&<7)J: -3 fcRgLJWlifco^TJaT 
ft. jWMW, r %J tt»fcRfe*v*9 
rt/wj -c»s. sio J (i^5xc7)»iB«ja<?)»^Brr' 

^OfltlfcJfcfrT' *> ft S . Si 02 fltfMsWBIsHirtti 

t . I#*7X? I- U y ^Xffl^)fl?JWAffiWBft Ufc 
A*55Z5-iSx. S „ #5X<^y:^#'li8S[te>b£ < * 

said* 1 **. *£-e. tfajis^Bft^-f-oflfaj*. -ft 

¥WAtts »5^&U^-£Sffi£#*t-&fc. Si0 2 
«**M^)Tlfti35XT* 0 , ±M\Z557.T% h . Si 0 2 CD 40 

«S#?* 9 » ± 9$?4 L< (i53XT* & . 
[0014] Ah03{±^'5Xco4'r B Wt:»-C* 9 , 3E& 
VktiMUnp -^5@»#<0»)t^^*C't> . AI2O3O 
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14. «fligj&0& «raj*sjfa*if<o;fc*#*rs 

'9»4L<J±«r*»l.. AhCbtf^WacoiRWi, ff* 
l.<t±4.5re<59. i9!F4L<Bttr*J. -tie 
<7) X o Ai 203<i^-f L- i-S-^P* tvS: < T t> &^#\ 

-ri,tV^«^^A> v Si0 2 fcAl 2 03h<7)£ft&#S(SiCl2 
+Ah0 3 )ti40 ; e;u%li[±i:-ri 1 . -f^to. Ah03*%* 

[0015] Mg0{±Si02fiK^i: bi>l,zW.tfyXcr)f&WS. 

25%-t'$>9. JJRttfeft**. Tl®ti. #4t<{J28 
X,. J:9ff4Ki±32X"C»9, ±MteM £ L<«i43L 
±9ff4t<f±42%T'*)l). 
[0016] *^OteBrfk^5^J±. Y2O3 

•ft*'7XC0-Vy7'*$: 5GpagJEtSA$-iJ:, A^fflS 
*t 5(rcgJKffi»tS <! b *>'T'# * . § £ K . / > s =5r< i: 
tO. 5%cOY 2 03 imAthC b IZ& ->T#5*0$fiW&£ 
€14^[6]Jb$-*?.ik it'^-S»„ ^coi-5t. ^MOY 2 
03 zmxt h i k t i r>T^9X^14^S14$r|&S 

xiSfi^^^^fPfJ-t-S^ffl i>^^<7)T\ Y2O3CJ 
&it*mz L. gmt'tl ) «¥}f'l4Sr*T^fe B B B i'k^ 

yxmm<tcumtfbz» *z-c* y 2 o 3 ^*M5: 

8ZKtTt-rS. Y2 08^*ftcoTPSji. SfjfcL<ti0.5 
%T*9. j;9»iL<m%T''3 f )&. Y:0stfD*«O± 
PI<i. #4 L<li5K-$>9. J;9»4U<<i^T'S)&„ 
[0017] Ti0 2 i:Zr02(i^ a B a g(7)±lSMfc 
^[S?g#:^x y x ^ ^ b k'iOlSaft^ff Si 
•fr^rv^^T*9. sio 2 co^ft* i ^v^. 
7 X<m$}%£%.&ZfttMl$.ttT'l> h 6 . TiOi fcZr 
0 2 <7)-&ft^^[l:A>4.5%*)lT1±. iiBAKOff^Wf: L 

Ti0 2 i;Zr02 l ?>^lt^ : fifl:«i4.5%tl±i;-tl» o U*>t. T 
i0 2 i: Zr0 2 co-^lfi-*"fi* l '18S;2:i@xl. k . tfyxco&fe 
fttt*«ffi< ^9-rrT^fflLfc 9 . *St?t 
?\ **5X<55i«ffiiffiffi^i't; Lt L4 -5 
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•£>„ *£Ts Ti02tZr02tO-&ft^#J:«18%iyT^-r 

^h'O^tSr^E-f&t, Ti0 2 tZrf)2^H-g-*fi^ 
TPfiii4. StT* 0 , ±H(±18%rS) 6 . Ti0 2 1 Zr0 2 <0£ 
ftllrWitcoTlfifi. ffiUBSTft^ iJWi. #4 
L«ilWC&*. fit, ^7Xc0Sffi»^fi^ 

££te£#ji-f&h. zr02<o-&lr»±o~i o*/u%o 

leHt U Ti02«O^fi:(±0—l 2*/P%co$EHfc-f & 

[0018] «0JfO$g« B H^^7A{±. ilSftfflfc'LT 

/3-5£08#tf>Sfiffi{i. 2MgO-2Ah0 3 -5S 
i0 2 . Mg0-Ah0 3 -3Si0 2 \ MflfeO-AUCb -4Si02*»^5 

4 hfll&JWSH;, Witf, Mg 2 Si 2 o 6 <r>®.$Lttth7 

y yx yx y 9 A M&ftfflT* hZk tfTS S . 

[ o o l 9 ] 3 fete, ■*mi<nttitirfW 1 5Z£*tti& 

fcffl« $ Ra**0 . 1 - 1 . QnmcO jSB £ & I <fc 3 tSf JgH ffl £ 

ttfifflsOtSfia^-f X#>\ *Effl$Ra#0. 1 -0. 5nmC0 

[0 0 2 0] LizO, NazO, KzQ%k'<?)TtUtrV&m&ik 
COlh 0 SrMgO - Al 2 03 -Si0 2 - Ti O2 Ji 7 X fcS*Ai" 2> t . 

m x v^yvmmit %h ^cotc*f l , Hhn 

S?co*# SttLi 2 o^^ip Li^^xi Jt^^^M 

Tfc>jr&„ LkO. Na 2 0, feOtttf 5 X CONTOIS 

mxx-iiyx^mwam^mwcm^wi z t 

S. Lrt»U LiaO^H'OT^U^CO^M^jSr 

%<r)tz#>. Li 2 0. Na20S.UK20<7)^-|t5fA*ti5%tJlT 
fc^S: L12O. Na 2 0aW 2 0(7)^|+^Afi{i. ± 0#i 
L<tt4»»TT**. 

[0 0 2 1] CaO, SrO. BaO, ZnO, NiO&ifcOTA-^ V 

arts ztx\ i]7x<D\yym±%'}?>\^ < 

*7X«4ittA^i t & B B B <»co-tM 

-f fc\ #*7Xcofl!!CO#tt£&#-f £ i i: tfX'% h . 

14. 9MP3:if<0«fttS*Jt-f * i:CaO<o*«J40-10% 
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COleH. SrOco#*MJiO-10%COlffl. BaO<7)-ir^M«iO 
-10%£7)Kffl, Zn0^^rfitiO-10%OKH. NiOtfO-^- 
Wft{±0-10%(7)SEHT*S) 0 , ^OCaO+SrO+BaO+ZnO+NiO 

<50-&*ftl±10 ; E;l'%JjlTT-J.^ifcA^tLl\ 
■ (C. CaO. SrO N BaO, ZnO, NiO&t/CaO+SrO+BaO+ZnO+NiO 

ntumi . v >fiitjfi L < mmrxh & . 

[0022] ±K^ft^cOfti! 

^COiRfttSrft^^V^HT^Os, P 2 05 . Nb 
2 0 5 . Ta 2 0s. S.y i 'La 2 03^CO#±^^SS!^«^^# 
10 ftt&ZktfX'£l. L-^L, ^tL^^Ji!tWi^ : L<^ 

0-5%O$cll. P 2 05O^lti0-5%OKH. R20 3 ^# 

#M(±o-5%^«sii (fit. mm±m±m4*>(m 

Hi. Nd 3+ . Pr 3+ . Pm 3 \ Sw?\ Eu 3 * . Gd 3 \ Tb 3 \ Dy 
3+ , Ho 3 \ Er 3 *. Tm 3 ^ Yb 3 *)T'AI.) . GeQiCDttA 
(iO-5%c7)KH, N 2 0 5 C0^fi(±0-5%<7)ffiH (fit. 
N«Nb4£liTaT-£>5) t L. *^B 2 0 3 +P 2 0b+R 2 03+Ce0 
2 +N 2 o 5 S5 ; e;u%T'J)^;i:*^f*tv\ ffy 

[0 02 3] As 2 0 3 tSb 2 03(i, ISAftXr^^^l^Rt* 

3^t/'sb203 co-^-xiiM*^^^ xtrasjp-f-i, i t -c. 

f\ As203tfD^fi(i0-2%O«H, Sb20 3 cO^it±0 
30 -2%P)mmtL. ^oAs 2 0 3 +Sb 2 03 S2t;l'%tt§r 

t*W4t^. As 2 0 3 , Sb 2 03S.y'As2 0 3 +Sb 2 03C7) 

[0024] «BJ|W«ai^5^^«t*ria±, »fc 

x zmm-t& z t x'ta&ittfy x z t tfx-z 
40 t'conmz xvm'yx izfmzti. znm. mm. m 

Shk-f&Z k&TZ h . #A.ix^^x^ D 0 p<7)»3l 
SitA^SS. fit, ^fcll^OTfcfiV^aHraRffl 

-1 000 n mfSfflfc ft § /3 ^E^ft-^X y X ? ^ -f h CO 

50 -*4fett»f*t*trlSilHb{r5x*«»i|,ft4 . 
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[00251 fmmmitzffi&mi&mzfn^xim 

tfgg-C? tv/fcitflMi-fc: U VMzxx ) )yy7 
MTthZtizX-oX. affifi? (Ra) SrO.l-l.On 
mtfOSEHt Lfti& l !M;#7.x*tE£#& £ t & . 
[0026] a fcLT»fcft**^<Gl6M# 

^WM^fby^^ -(LiiO-SiOtlSJMfc^X)- tit 
{Smmzit t i & 4 y /h3 < fP £ S £ k * s t- 

[0027] *8B|lW»lirffc;5r7*£«i£tS 1=16 L 
k (= 4 0 > JfaaSA^ X**M£IS«»tS - k 

[0028] *«^<0»ftfl;<r5^*»StS OR L 
k te J: 0 s VfttitSA^ X^ttfl**IM»fS £ k 

[ o o 2 9 ] <&=, *%BBwfflf«iei»«*t=ov^-ciiw 

*y? B J<7yffi»i$£fW4. #5&Bj£7»ia®«# 
ffl#5XS«fc . lfc#7X£«±fc^£§ti£fef|Jlk 
£#t&£k£1$gtfc-fl>. ££T\ r#7^iiit 
JgjfcSfifcEftllj k(4. #9*afiiSiiifci&S*fctt 

mmmzitLxB&ztitzmffimttdmmmyk 

KiM. 3HBSyE«IPfkUT«fi6f-&J:^jSljSS?S 
#1.4. 

[ o o 3 o ] Mz s «sjl«igf < x ? tov R« 
fc . £ O^T v AgHRJbK** $ h*z®$SMm® k £ frt 
»R<73±*ffifc, '>&<kkffitt/f£ffMU:ffim7M 
«ttJifi»K0Jik LTli. nKiS^, Tifcfl, ftS 
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1 0 

ms^ienov vf ticoettiT- 1> ± ^ . ji k l x 

14, JMtt&fctt. Co£±)£#k^&CoPt, CoC 

r s CoNi. CoNiCi\ CoCrTa. CoPtCr^CoNiCrPt, CoNiCrT 
a, CoCrPtTa, CoCrPtSiO *cZ<7)®MMffi>^lft>tl 

[0031] «ttsttj»tsT«eu. aftBtJSfc 

StRSflS. Tilt LXit, mm. Cr\ Mo. Ta. T 
10 i, W> V, B, Al&k<^N&e#K*^iMti'*i&^& 
< k fcHilJlJboWfk Xli*tife0>aiW>l*fl2liK & 
AS*. DHtS^^^TttWfiSSWf^tt*. CoS-± 
f£*ki-5«ttS<^-#fctt. 8tttt*ttW±<0«jS*»fe 
Cr**^Cr^-e*l. £ k* { #J LV\ T%S«4*Jli: 
J4HA.-T, H-Xt4^S^H2raflLfe«El^itkt 
6dkiT§§. Mill AI/Cr/CrMo, Al/Cr/Cr^ 

[ o o 3 2 ] 4fc. mibW&MWBX&W&MVlM 
«a^-yHkS8aT-f^A { i®t-r&<rkS-Hjjt-r 
20 & fctfxoBflflfWttMi 2: tSftT 
£ 1 /)Hi 1 l$i|fflll^Kltl.£k('J:^-C, ««r 
-fXi?<7)«ffiffl$«43im'iRlS§it-S.<7)r. «^-yH 
. k -< x 9 tm^tl £ k < & 0 , flllttOB 

nmii3>mmt>tix& ] o. tiuimzt&w waa. 
w&mwmotimb ixa, ai s as. ru Ta. bl 

Si s Zr\ Cr. Cu. Au, Sn, Pd s Sb, Ge, Mg^rk'^'feSSJf 
^§^<ki>-ffilU±«^Jg, Xlifii^, * 

i± s A1#^A1^. S^tAU ^jb\lkV^itAl^±)$ 
*k"tS^«-C*>S£ k* { St U\ 
[0 03 3] it. \7^f^yametl 1 
k. IHlCiffMii^BfflSW, Rmax=5 0~3 0 07ry 

(4, Rmax= 1 0 0-2 OOt^lD-AtM.' Rm 
ax^'5 0^-y^X b o-A^iS'T)^. KSvt -f 

rntf^mz at , is^^ •/ f k ffim-f a; 

^7 7^o.^e£-f<DTji?*U<^^„ *7t. Rmax^'3 
OO^y^Fn-A^axS^, (/ 

IHfl2r#(t. T^xf-^yy^I^ffiLTt4:t\ 
[0034] ffiHlk LTfcL Witf . CrK. Cr^ 

jr. mm. -jfua-rm. ^y«#ifiw. 

£#i4.Wftififitt, TifiS. Jcg14JP£kkU;:-f >"7-f 
50 yS^»y^^C3l*ILr»jS-C&S. S^:. £ix 
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